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(57)Abstract: 

PURPOSE: To obtain a programmable controller capable 
of executing precise control by controlling the input of 
an analog signal having plural input ranges by means of a 
single analog I/O module and changing an analog input 
range during its operation. 
CONSTITUTION: The analog input range of the 
programmable controller is changed is decered by 
selecting the full scale level 26 and zero level 25 of an 
A/D converter 22 in an analog input circuit 20 using set 
data sent from a CPU 3, a data register 23 and a D/A 
converter 24, and changing the respective set levels 25 
and 26. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The input section which inputs the analog signal from an external load, the output 
section which outputs a driving signal to an external load, It has the storage section which 
memorizes the control program which drives the aforementioned external load, and CPU which 
performs an operation according to the aforementioned control program. By incorporating the 
analog data inputted from the aforementioned input section with the control program read from 
the aforementioned storage section, and outputting to the aforementioned output section The 
programmable controller characterized by having arbitrarily the analog output means which can 
be set up for the range of full-scale level and a zero level with the analog data inputted from 
Above CPU in the programmable controller which performs drive control to the aforementioned 
external load. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the control unit aiming at laborsaving of works, a 
building, a public facility, etc., etc., and increase in efficiency, and relates to the input circuit of 
the analog quantity of a programmable controller which incorporates input signals, such as the 
analog signal which continued especially, for example, heat, and a pressure, and performs the 
output control to an external instrument. 
[0002] 

[Description of the Prior Art] A programmable controller is equipment which performs 
predetermined instruction operation with the control program created by programming equipment 
to various kinds of external loads, for example, various manufacturing facilities, a machine tool, 
etc., and it has composition as shown in drawing 6 . Programming equipment 8 creates the 
control program to a programmable controller 1. and stores it in the storage section 6. CPUS 
reads the control program stored in the storage section 6 one by one, according to the read 
program, incorporates input section 2 shell external input data, and performs instruction control 
to an external load by outputting to the output section 4 according to the incorporated input 
data. A power supply section 7 supplies drive power to the input section 2, CPU3, and the 
storage section 6. 

[0003] As for the analog signal incorporated in the conventional programmable controller from 
the sensor which inputs continuous analog quantities, such as the physical quantity of a nature, 
voltage, time, temperature, a flow rate, and a pressure, as shown in drawing 7 , the input range 
was being fixed by the kind of sensor like 0V-10V, 1 V-5V, or 0.5V-1V. Thus, in order to 
incorporate the signal corresponding to the sensor with each output level in an analog input 
circuit, the analog input circuit 11 of the input range of the analog quantity of each sensor and 
the same number was needed, therefore many analog input circuits 1 1 needed to be supplied. 
[0004] a part of signal range of the analog quantity which similarly the sensor has incorporated - 
- subdividing — the conversion to digital quantity from an analog quantity — when performing 
control which raises resolution, for example, when performing input/output control finer than 
others about the range of a certain analog signal, as shown in drawing 7 , the analog input circuit 
11 which processes the analog signal of various input range partitions was connected in parallel, 
and the input/output module 12 of a programmable controller was increased and it needed to 
correspond 
[0005] 

[Problem(s) to be Solved by the Invention] In order for the above-mentioned conventional 
technology to connect the sensor which detects the analog signal which has the input range of 
respectively above many and to input it from this sensor Since an analog input circuit with the 
same input range as the range of the signal of an analog quantity is needed An analog input 
circuit is separately selected so that it may agree for such a user s needs. Supplying was not 
easy, and when the analog input circuit corresponding to the above user needs was not able to 
be supplied, it had to choose the analog input module which overlapped the input range. 
Moreover, when only some ranges of the incorporated analog input signal were expanded and 
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minute control was performed, the analog input circuit which set up the input range partially had 
to be connected in parallel, and the input/output module of a programmable controller had to be 
added independently. The purpose of this invention is to offer the analog input circuit which the 
fange of an analog input is changed, and a part of analog input signal [ at least ] is expanded, and 
can perform minute control during that it is connectable with the sensor which detects the 
analog signal which it is only arranging one kind of analog I/O module in CPU of a programmable 
"controller, and has many input ranges, and the operation of a programmable controller. 
[0006] 

- V [Means for Solving the Problem] In order to solve the above-mentioned technical problem, to the 
analog / digital converter in an analog input circuit the level (data 0) of the low rank which is 

^ going to make an analog change, and the level (a full scale — ) of a high order That is, the data 

which prepare the terminal which determines data maximum, respectively and are sent to these 
two terminals by the input/output module of a programmable controller According to the content 
of the data sent from CPU by giving a digital to analog, i.e., the analog level changed from digital 
one, the low rank and high order of the range of an analog input are made as a setup that is, and 
the analog input range is arbitrarily made adjustable. Namely, the input section into which the 
purpose of this invention inputs the analog signal from an external load, The output section 
which outputs a driving signal to an external load, the program memory which memorizes the 
control program which drives the aforementioned external load, By having CPU which performs 
an operation according to the aforementioned control program, incorporating the analog data 
inputted from the aforementioned input section according to the control program read from the 
aforementioned program memory, and outputting to the aforementioned output section In the 
programmable controller which performs drive control to the aforementioned external load It is 
attained by the programmable controller characterized by having arbitrarily the analog output 
means which can be set up for the range of full-scale level and a zero level with the analog data 
inputted from Above CPU. 
[0007] 

[Function] By operation of this invention, the analog input range can be set up based on the 
aforementioned low rank of the analog input range and the data of high order level which are 
sent from CPU. That is, by choosing the level data of the aforementioned low rank and a high 
order from the user programs of a programmable controller, the analog input range can be set up, 
therefore the analog signal range and the analog input range of an analog input circuit which are 
inputted from a sensor can be doubled according to the content of selection of a user program, 
and CPU of a programmable controller can be operated. Furthermore, it is in the middle of 
operation of a programmable controller, a part of analog input range is expanded, and it becomes 
possible to carry out control minuter than others about this arbitrary portion. 
[0008] 

[Example] Hereafter, drawing 1 - drawing 5 explain one example of this invention. Drawing 5 is 
the block diagram showing the composition of the one whole example of the programmable 
controller of this invention. As shown in drawing 5 , programming equipment 8 creates the 
control program to a programmable controller 1, and stores it in the storage section 6. CPUS 
reads the control program stored in the storage section 6 one by one, according to the read 
program, incorporates input section 2 shell external input data, and performs instruction control 
to an external load by outputting to the output section 4 according to the incorporated input 
data. A power supply section 7 supplies drive power to the input section 2, CPU3, and the 
storage section 6. The analog signal from the input sensor 10 inputted into a programmable 
controller 1 is first changed into a digital signal by an analog / digital converter (it is hereafter 
described as an A/D converter) 22 through an interface circuitry 21, and a digital signal is 
transmitted to CPUS. A/D converter 22 is connected to the analog output circuit constituted by 
a data register 2S and the digital to analog converter (it is hereafter described as a D/A 
converter) 24. The feature of the example of this invention is in the point that it can connect 
with the single I/O circuit 20 and the sensor which has many input ranges with an input/output 
module 27, the analog input range can be changed during the operation of a programmable 
controller, and minute control can be carried out. Drawing 1 is the block block diagram of the 
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analog input circuit of one example in drawing 5 . As for the analog signal which it is going to 
input from the various input sensors 10, adjustment of the range of an input level is made in 
drawing 1 . The analog signal by which level adjustment was carried out is inputted into A/D 
.converter 22, and is changed into a digital signal based on the level of VREF which determines 
full-scale level or AG which determines the level of zero data, and **********. It is transmitted 
to CPUS and a digital signal is used for data processing, the analog output circuit constituted by 
VREF and AG of A/D converter 22 by the data register 23 and D/A converter 24, respectively - 
- connection — now, it is From CPU3, the processed data for setting up full-scale level and the 
level of zero data are sent, and it writes in each data register 23, and is held. The data of a data 
register 23 are inputted into D/A converter 24 while it had been held, and the analog signal 
changed corresponding to this data is sent to VREF of A/D converter 22, and the terminal of 
AG, respectively. That is, the data sent to the data register 23 from CPU3 determined the full- 
scale value and 0 data-level value of A/D converter 22, and have determined the analog input 
range. 

[0009] The main composition of this invention is set as the level value fixed conventionally as 
mentioned above, therefore the analog input range has the level value of the VREF terminal 25 
and the AG terminal 26 in the portion which made the analog input range adjustable by the 
analog output circuit which serves as D/A converter 24 from a data register 23 in what had been 
fixed. 

[0010] Drawing 2 is drawing showing the example of an A/D-conversion property. In this 
example, the analog input range is determined as 0V-10V. and this range is sent to GPU3 as 
data of the range of data 00-FFh (a decimal 255). If a programmable controller starts operation, 
first, initial setting of the amount of NANAROGU inputs, for example, the analog input range of 
temperature, will be carried out to 0V-10V on a user program, and analog input processing will 
be performed. After for example, checking [ for a control condition to be ready after input 
process, and perform control minute about the portion which are the input ranges 3.1 V-3.7V ] 
going into the range whose analog input signals are 3.1 V-3.7V to perform fine control with an 
analog temperature-control value, as for for 20 degrees C - 23 degrees C, a setup of the analog 
input range is changed into the range of 0V-10V to 3.1 V-3.7V by the user program. When the 
analog input processing subdivided by raising resolution is continued and this separates from this 
range while the analog input signal was in the range which are 3.1V-3.7V, it returns to the range 
of 0V-10V of a basis, or moves to the following step according to conditions. Furthermore, in 
order to change the analog input range into 6.2V-8.7V, it is attained by performing the same 
processing as the above. 

[001 1] In case drawing showing the user program for drawing 3 operating the above-mentioned 
example and drawing 4 are drawings showing the flow chart of the user program which operates 
the above-mentioned example and change each analog input range, they indicate the contents 
changed while checking the level of an analog input signal to be change conditions. In drawing 3 
and drawing 4 , first, at the time of a start up, the analog input range is set as 0V-10V, and 
analog input processing is performed. The resolution at this time is 10V / 256 bits. Next, a 
control condition is ready, after checking having gone into within the limits whose analog input 
level is 3.1V-3.7V, the analog input range is changed into 3.1V-3.7V, and control subdivided by 
raising resolution to 0.6V / 256 bits is performed. Furthermore, with the same procedure, a 
control condition is ready, and after checking having gone into analog input within the limits, the 
analog input range can be changed into 6.2V-8.7V, and it can process by setting resolution as 
2.5V / 256 bits. Although resolution is changed after the input range which carries out the 
above-mentioned control is set up beforehand and checking the input level of an analog quantity, 
it is also possible to carry out an input setup by the control state each time. Similarly, this 
example carries out initial setting of the analog input range to various input sensors, by carrying 
out level adjustment, it can be connected with a sensor with the signal range of two or more 
sorts of analog quantities, and can change the range of an analog input on stream [ a 
programmable controller ], can expand a part of analog input signal, and can perform minute 
control. 

[0012] As mentioned above, when according to this example inputting a temperature change 
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from a sensor and performing adjustment control of a blast weight, for example, [t becomes 
possible to connect the temperature sensor which has various input ranges by the single analog 
input circuit. For example, when it is in the middle of processing and you want to change 
processing delivery control of a machine tool, Or by having a single input/output module, without 
adding or substituting the input/output module of CPU, when performing positioning by precise 
delivery in the middle of point to point control The optimal control for at any time can be carried 
"out, and it is very effective also in manufacturing cost reduction of a programmable controller. 
[0013] 

[Effect of the Invention] By operation of this invention, to the input signal from the sensor which 
has various input ranges, a programmable controller can respond by holding one kind of analog 
input circuit, and, thereby, does not need to equip the input/output module of the a large number 
kind which equipped CPU with various analog input signal ranges individually. Moreover, while 
operating the programmable controller, the analog input range can be changed by the user 
program, and the remarkable effect of being able to perform minute control which raised 
resolution at any time is done so by subdividing the analog input range about the level of 
arbitrary portions. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block block diagram of the analog input circuit of one example of the 
programmable controller of this invention. 

[Drawing 2] It is drawing showing the example of the A/D-conversion property of the 
programmable controller of this invention. 

[Drawing 3] It is drawing showing the user program for operating the example shown in drawing 
1. 

[Drawing 4] It is drawing showing the flow chart of the user program which operates the example 
shown in drawing 1 . 

[Drawing 5] It is the block diagram showing the whole one example composition of the 
programmable controller of this invention. 

[Drawing 6] It is the block diagram showing the composition of the conventional programmable 
controller. 

[Drawing 7] It is the block diagram (a) and A/D-conversion view (b) showing the analog input of 
the conventional programmable controller. 
[Description of Notations] 

I — Programmable controller 2 — Input section 
3 — CPU 4 — Output section 

5 — System storage section 6 — Storage section 

7 — Power supply section 8 — Programming equipment 

9 — External load 10 — Input sensor 

II 20 — Analog input circuit 12 27 — Input/output module 
21 — Analog interface 22 — A/D converter 

23 — Data register 24 — D/A converter 

25 — Zero-level terminal 26 — Full-scale level terminal 



[Translation done.] 
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DRAWINGS 
[Drawing 1] 
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[Drawing 4] 



http://vvww4Jpdljpo.gojp/cgi-bin/tran_web_cgi.eije 



2002/11/04 



4/5 '^-v 



(E4) 



(TtTrt) 



(07~10V) 



0V~10V 7:?-ni^A*T'ffia 
(»^IB10V/2S6bit) 




(3.1V~3.7V) 



(da-«¥ffi0.6V/256bit) 




7:^D^A*«fflBIS;S 
(6.2V~8.7V) 



I 

3.1V~3.7Vr:^ n ^Ki3M 
(:»<Sie2.5V/256bit) 



[Drawing 6] 



http://www4.ipclljpo.gojp/cgi-bin/tran_web_cgi_eije 



2002/11/04 



5/5 ^-v 



(06) 



-I 



1 ••fTiif'»-7fAfuy 

3-CPU 



[Drawing 7] 
(H7) 



(a) 



Z 



DMA 


lOV 








A/D 






AG 









ft 


C 










P 














K 


u 
















I A«^ 









VREP 






A/D 




If 


AC 




CG 








AM 




DM 


IV 


VBEP 






A/D 




If 

GC 


AG 







lOT VREF 
V A/D 
1 pf AG I 




F Fh f:^ J?*f^M 



[Translation done.] 



http://www4.ipdljpo.gojp/cgi-bin/tran_web_cgi_eije 



2002/11/04 



1/1 ^-v 



Copyright (C): 2000 Japan Patent OfHce 



http://www6.ipdl jpo.gojp/Tokujitu/Ufix.ipdl?N0000=61 &N0500=1 E.N/;%3f9=%3f7;%3... 2002/1 1/04 



mBmmff (J p) (12) iSt 1^ !^ 1^ ^ (A) {immm&m^n 

#li^-208406 

(BDinta." mm^ ff^mmm fi &m^m 

GO SB 19/05 L 7361 -3H 





!RBi¥5-3173 


(71)tli|IA 


000005108 










(22)a}IBH 


5^^(1993) 1^120 










(72)l6flJ^ 





























(54) l^m<r>^Wli '/n^^vy;i.a:/hn-'^ 



(57) I^^] 

y/UX^— ;UU'^yu2 6 ^-^n U'^>fU2 5^. CPU3 
A^^^2 4l;:J;f9ilS^L. ^^x^'ticr)iS:^u-</v2 



(IS!) 




"r n^ T 



2fi - 7 A a. «- - A- 1/-(<;HB+ 



(2) 



0 8 4 0 6 



swy n >/7 A(cii§o x^n^mn-r^ c p u^^^r 
mm^mi^f)^bm^m tfc^j^^^p ^7 Ate j; t) misa 

ttlt^CP\Jf)^bAti LtcTi'^i^fy'-^K^ t) :7y>^^ 10 
[000 ll 

imm±(Dmmm] ^^m^t. x^^tw. ^^^sg^ 

[0 0 0 2] 

X. l^6(c^-rJ:^^cfP^^^^LXi^5o T^Pi^^^^^ 
^gg 8 HT^o y h n- 7 1 I^^^^O^^ 

7^p>/7A^f^J5feLEtgSli6lr=fe^-r5o CPU 3*1. 
fEtia56{;ife^$tl.fcL^Jffl]7^P^7iN^I(l*S^^tiiU 30 
iE^W ti/c p i!^ 7 A o X A;^a 

[0 0 0 31 [g7tc^1-j:5tcti^^(Dyp>/7-^y/i'=i 

'tvi^^^f5S^^9i2^^fT■^p>^^ft#■fl. ir>^-f oS^icJ: 
•9. OV-^-lOV. 1 V-S V^fcflO. 5V 4o 

--IV^i^^ J:5{wA;'3lQH/&^©^^;fiXi/^/Co Ccoj; 

^>^r^p^A;'j[fi]K{c®?3^l>fcs^){cfi. ^ttmt^ 

ir yf-co T-:h p ^*(75 A^IESH i: l^ic^OT•:^ p ^A;'jIh] 

[0 0 0 4] mm^. •feyi^;^>^^!9iZi^xl^6r■:^p^ 



l^s a>!f(7)A;^®SSlK5)'<or-:hP:/<I-^^^S-r6T-:f- 
hP-ytOAm:/^^^^^"/^! 2>^ii^PLX^^S-r5^^^ 
[0 0 0 51 

ih-O^-Xtc-g-gci-^ J: ^ tcr -rhP ^Ati\Bimm^ 
:x— f :.:-X|e^iS: L^cT ■:hp ^A;ti[El3g^^S1-5 C 

®H^^^Lyhr-t-p^A;/j[Hl5S^tfe^Jlcg^^u. T^p 

y^/Un h P - 7 <^ C P U III @@(Dr p i/At±i;'j^ 

v^^-/u^ia^-r6i^^x% ^<<DAt}mm^^-r^r 

7'p>/7-^7'yi^^v hP-70f^S)1^|r. r^p^A;'^ 
(^SSS^I^;tr-;^p^A^ft-^co^>^^< <!: t^-gU^fe:;^ 

[0 0 0 6] 

^l;:*!. r^p^^MUJ;5> ^-r^T^icou-^/v (r- 
^0) hH^(r>v^fV (7/U7.'ir-/K 0^197-^ft 

tcT'p ^y-r^^vzi 1/ h p — 7(7)Affl;^^>^^— /H- J: 
oXill^^X< ^7^-^^. 7^v?^/i'/T-:hp^^ 

^^^^Zt\^X^. CPV^^hmhtlX<^y'-^(D 

ti^. WE^aA^?f^igSj1-6^W7^p^7A^E1i-r 
57'Pi/7A7'^y s ME^'J^7'p^7AirL/c;65oX 
S^^^fr-r^CPU^^L. HfrfE7^ni/7A7'^!J/6^ 
^ i^^ffi L/^c^JffliT' p ^7 A (;: t o X H^^fEA:/J^f^l^^|^ 

f.A^LfcT-^p^^-^s'^irSif^iz^^, mmmtimm 

5:/t3i5^7-x'>^/U=i>-hP-7l-*3l/^X. BiTECPU 



(3) 



!^m¥e~2 0 84 0 6 



[0 0 0 7] 

^ A;^ ess ^-g-^pii: T p 7 -7 n :/ h p - 7 C 
[0 0 0 8] 

7(o-MjgM(^±*(7)ii^^:^'r:/P2/^0x-fo^o m 

/I. n y h p - 7 1 6 y p ^ 7 ^ ^f^^ uiati 
Sii6i^*&*^-t6o CPU 3(1, um^e\zi&m^tircU 
my'^^yj^^mnk^^mu m^m^titcy^^yM. 

it. Ati&2. CPU 3. B^^e\zmWi^<'7-^mi^ 

■r-So 'yti^y-ry/U::iyh^-yl\ZAti^tl6Atl 

0/i)^^cQT-:hp^{t^ll. ^■f^y^y^-^'^ 

[HlK2 l^STr-:hPi//T'H'v=^/U^^^ (i^T. A 
^tLr^i^iS'/Mt-^ttCPUS-^itff ^n^o A/D^ 
(l^Ts D/A^^^<tE1-) 2 4l;:j:i9li^ 

^ti^r-Ti^ ^mtimmmm^tix\^^6o ^^WMom 
mm(r>^mt. ^-<^Am;^iHi*&2o^Atti;^^v?^- 

ic. r-:^-p^A;^l5H<^^;fC^^/cC$iJffli^^SS-r5r 

t;^»5x*^5.^icfc6c mat. ms\zion^~mmm^ 

X. n^<OAt}-^y'flOf)^hAtlLX')tir^ri'^ 
^fl^fl. A;^l^^/^^7)|5a^o^S;5S/j:^i^5o t^^>'^ 
^Il^^x/c7-:^p^ft-^lls A/D^^2 2tlA;^$ 

■r-^£0U^/v^S:fe6AG. (O^tt^'ifxco 

(1. cpv3^mn^ti^w^m\zm\^'^hti^o a/d 



^^2 2(7)VREF<i:AG(;:(l^tim-r-^ l^v^T^ 

2 3tD/A^m^2 4\cx^mf&^ti^r'f-^m 
t)m'&tmm^x\^^^o cpua^^^ii. 7/i-;<.^-;v 

^ii^^^^htlX^X. ^tl^'tl(Dir~^Ui>7.^2 3-^^ 
^]h^^^^tl6o T^-^l^v^T.^?? 2 3£^x-^ll. ^ 
W^tlfc-^^D/A^im2 4^Afj^tl. Z(Dy''-^ 
{znJtX.Xmt^^tltcTi'xi ^m^f)*''ttl^'tl. A/D 
^^2 2(7)VREF. AGtDiffii^dig^n^, f?:*:^ 
10 CPV 3f)^hT-^ l^i^y^^ 2 z{::mhtiX^rcT 
-^11. A/D^gl^2 2(D7/UX<^-yU<ii:^. Or- 
^u-</m^^^. r-^p>/A;^ISH^*^UTV^6o 
[0 0 0 9] ;$:^P^cD±^«^ii, ±E(^J:5tcvRE 

Fis^^2 5. AG^Q'^2 6(7)u-</um\ '^mm^^ 
titi\y-</\^m\zm^^tix^^ . y^fzii^oxr-Txi^x 
f^^m\tm'^tt^ox\^'^fz\^(r)^. D/A^^2 4 
y'-^i^i/y^^ 2 3t'^hf^^r-rn^^t^m^\zx. 

[0 0 10] 1^2(1. A/D^w^'^<DmMm^m-rm 
20 T-fc-So ^m^mx\t. r'rn^xtimit^oY--\o 

Vt'^}bhtlX^^. r(7)®a^^7^-^0 O-FFh 

(10iiTil2 5 5) (OlSatDx-^^ LTCPU3-- 
ii^tt-So yp^7-^>^/^::i^^hP-7;ii^aie^^^^-r 
5^. t-f. ■:h-^p^A;^li:. ^;tl^. ^^(DT'rn^ 
A;fjffia^0V'-l ovt^-f-Vp^7A±-c?u^^ 

Atj^ms^ iV'-3. 7y(D^^\zoi>xm 

30 #) T-f Pi/A;^ft#;;»5 3. lV'-3. 7Vcof5HliA 
-Si^^^llglLycOib. ^-if7^p^7ix|cj;9, r-fp 
^A;'j|SHto^^^S:OV'-l 0V?!)^^3. iv-S. 7 
V(0|5aic^lE-r6o ^tifl. T-^p^A;^ft-^;05 3. 

IV- 3. 7v<Dmm\zh^mit. ^m^^^^^sbxm^ 
H^6. 2v~8, 7 v-^^jE-t-'St^fi. mBtmm<^ 

40 [ 0 0 1 1 ] 3(i. ±iElliSM(^ffi)f^^ff 5 
-i^Vp^7i.^^-rI^. 1^411. ±E*»icoijf^^ 

#r-^P>/A^I5!S<l:^x.Xi^<{::fe^c<9. -yo^^f* 

r-:»-p^A;'?{t-^(^i/-i/i-^^^'>^ L^cC/if^^^M 
LTfr^<P^^^^LTl/^-5o ISI3. [a4lC^31/^X> ^-f 
ilfeli*^S!Flir-:hp>/A;t/®iH^OV-'l OVl;i^^L 

/2 5 6 b i txfc-So mm^m'^^^\ n-a 

^A;0 3 . IV-S. 7 Vt^giHp^lcAofcr 

50 t^mmLfzoh. ri-o^Ati^mt3. iv~3. 



(4) 



il#P¥6-2 0 8 4 0 6 



rvlC^MLO. 6V/2 5 6 b i tlw:^^|g^ilEJ!!)T 

^m^Ltc(Dh. T-tu^A:b®.mt:e. 2V'-8. 7 
VIC^HL. ^mm^2. 5V/2 5 6 b i tir^^L 

^Mmmns mm\^\^xm^<DAti'tyt\^nLx 
r-ra^Atimm^^mwt'^Lx u-<;umm-r^ zt\z 

^(D-^^mi^i^. mwj:mm^n^<i:o ^ tf)*^x^ bo 
[0 0 12] ^j±(DXo\z^ :^m^m\zxti{t. mx. 

r'rn^Ati\B\m^x^xmm-rbztf)--^-mt^j:^. 
-y(Dmmma^m:^i:>misbxt^xhbo 

[00 13] 

^-rb±y^f)^h(DAt)in^\mLXy:^^y^':^/i-^ 
yM^^^r-fn^Kh^m^^^-th^Lht-X^^ ft 



[El 2] ^7^7^/1^ =^ -7(0 A/D 

10 P^7i^^^-f0T*^5o 

[US] :$:^0^(oyPi/7^y/i-=i>' hn-^f^-HJS 

[lie] ii^*(o:^Pi/y^y/u=iy I>D-7(7:)P^^^ 
1-:/p^/i!^[gT-fc6o 

[117] tt§*c07'P:/7-^://i-=i>' hD-7£?:'r-:hp^ 
Ktl^Tst-r-f^yi^m (a) <i:A/D^^(g| (b) X*$) 

20 [iff^OlfeP^] 

1 •■•7'P^7-^y/U'=iy hP-7 2-'-A;'jl35 
3-CPU 

5 •"'>;^rixEtSgP 6 •••fS^S 

7-||iiSf5 8*-7^P^ 

y^ 

11. 2 0-r-:hP>/A;^[iIK 12. 2 7-Ata 

30 2 i-r'r^^-{y^y^-:^ 22 -A/ 

2 3 - r— ^ yiy:^^ 2 4 -D/ 
2 5--if P 2 



(5) 



i|#M5p6-2 0 84 0 6 



m2] 



(191) 



(B2) 




/o /i> 




[1131 



[nisi 



CH3) 



(las) 



WYo=50h „ 
-J|J ^ WYf = 60h 



WYo=o U 
WYi^FFh 



I Ttp/AJ> 



t 

I 



'1 



I I 



WYi=EOh 



I T-t-ufK^ 



■"1 



lov 

3L7V 

ajv 



WYo— TtD7"X;^jf^a 
WYl~-7tb/X/F^ 




20 





















J L..i 







(6) 



141 



(04) 



CS T A R T) 







(OV-lOV) 





(5><gtBlOV/256bit) 



3.1V-^3.7V2: 



(3.1Y^3.7V) 



(^»IB0.6V/256bit) 



6.2Y--8.7Vt 

y 

6.2V~8.7V|:^;(>^ 



(6.iy'-8.7V) 



3.1V--3.7Vr:hn^AA*aa 
(j>«gtg2,5V/256bit) 



(7) 



1^^¥6-2 0 8 4 0 6 



[!^6l 



(S6) 




3-C PU 



[1^7] 



(07) 

(a) 







VIEP 












AG 











C 










P 














H 


u 
















I A«* 







51 


VEEP 






AC 














llJVREP 
n A/D 



A/D 

AC 



10 

fjl 



Afi* 



Cb) 57 




i2-Aia*«ya-^ 



